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CHAPTER I 
GENERAL 





Historical =) . 
The early trials of G.G. Radar, Type 282, showed that with a larger aerial array, which 

narrowed the beam, it was possible to use the set for ranging on aircraft up to the limits of : 

anti-aircraft gun range, and Type 285 was therefore introduced. : 


9. The Type 285 set, now known as G.A., Type 285, in its first trials showed that ranges 
were also obtained on surface objects and that the performance of the set in this respect was Y 
considerable. This property of the set proved very useful against low flying aircraft or when 
searching and the set could be employed for low angle warning in certain circumstances, but 
with the introduction of WS. sets using P.P.I. displays, these latter uses of the set are not 


now taken advantage of except in emergencies. ; 


3. Since originally fitted, a number of modifications and improvements have been 
introduced in order to improve the reliability and performance of the set. The introduction 
of the beam switch, which enables an unseen target to be followed in bearing by Radar, and 
of the C.P.U. giving continuous future ranges and used in conjunction with special types of 


fuze, have now made deterrent fire and particularly barrage fire at unseen targets very much 
more effective than hitherto. 


4. The introduction of the G.R.U.D0.U. giving accurate deflections will, when used in 
conjunction with the Radar range and training tubes, enable Radar deflection blind fire to 


be used. 


5. The value of the set as an anti-aircraft rangefinder is enhanced by the evidence of the 
considerable errors present in optical H.A. rangefinders under certain conditions, and because 
sf this, it should be borne in mind that although the set is useful for searching and low angle 
warning, these functions are complementary to its value as a rangefinder once the target is 










sighted. 
P 6. The set is now standard equipment for ranging on aircraft in conjunction with both 
H.A.CS. and F.K.C. long range anti-aircraft control systems. An outline of the development. 


of Type 285 is shown schematically in Plate 7 and briefly described below. 


to the H.A.D.T. 


bearing 


‘beam switch and a Radar training 
hich was mounted a slightly modified 
ybtained from an R.T.U. in a separate 
>U., Mark I, when used with this set 

s in the T.S. 







eon a 


Type 285Q 

11. The lay-out of the office for this type of set is the same as for Types P (3)/(4). In 
the H.A.C.P. or T.S., however, an entirely new ranging and control panel, the Tallboy, is fitted, 
Which includes the accurate ranging panel, L.34, which is in effect Panel L.24 laid out 
horizontally; and a remote training tube, Design 5, while built in below this are the elevation 
and training control units, for the H.A./L.A, director and aerial array, and the continuous 
prediction unit, Mark TI. 


12. The use of the Tallboy eliminates the need for the auto barrage unit, the function oh 
this unit being performed by the continuous prediction unit, Mark Il. The Bose Seah bors 
designed for use with Radar, Type 275, but in ships where it is fitted and Type : 2 is } 
i.e. when ““ K " D.C.T.s are fitted, the elevation control unit is not used for blind fo oe a 
Type 285 will not give elevation data. It is only used for power elevation of the se Ss ne 
aerial array when the director is controlled from below. The Tallboy ee : t me oa 
in place, ready for when Type 275 display panels are fitted. A spotting tube is fitted adjacen 
to the Tallboy. 


PERFORMANCE 


Polar Diagram—Shape of Beam. (See Appendix) ; 

13. The width of one beam to half amplitude is roughly + 5 degrees in the horizontal 
plane and 28 degrees in the vertical plane with the aerials set at zero elevation. When searching, 
the aerials can be set at a fixed elevation of 10 degrees, thereby increasing the vertical width 


of the beam, and without undue loss of surface range can pick up distant aircraft as well as surface 
targets within range. ; 










14. In addition to the main beam of transmission there are subsidiary beams 
lobes which may make targets off the director line of sight visible 
from side lobes on ship targets occurs at ranges below 5,000 ni 
ranges. Beam switching should assist the operator in 

15. The beam switch will assist in indicating t 
which the director and thus the aerials are trained 
same size. 


16. Asa result, 
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21. Panel L.24 is Subject to a s i 
dhiithiaes th a ao © a small Instrumental Error which goes through a 


every 1,000 yards change of range (see paras. 73 and 74), 


n of the trace expanded for accurate ranging the Random Errors 
‘ry small. The total ranging errors due to both t 


hese instrument; 
ver should not exceed + 25 yards, win 


_ 22. Having a portio 
in range following are ve 
and random errors howe 


_ 23. Panel 1.12 jx subject to Instru 
linear, small differ 


n ences in Sweep rate or v 
exceed 75 yards using the 015,000 yard 
ranging scope. 


mental Errors due to the scale not being strictly 
ariation in the Index Correction, but this should not 
S ranging scope or 150 yards using the 0-30,000 yards 


24. The Random Error incurred by 


aligning the hair-lines of the cursor with the target 
echo and tra: 


nsmitting the range away are probably in the nature of another + 75 yards on 
the ranging scope and this is roughly doubled when reading ranges off the trace against the 
paper scale on the warning scope. It may be expected, therefore, that the total Tanging errors 
in the ranging Seope should not exceed + 150 yards and on the warning scope + 300 yards. 


Bearing Accuracy ‘ 

25. Using beam switching and Radar training tube an error of 4 degree off the bearing 
of the target alters the relative amplitude of the echoes in the ratio of 5: 6, which is 
discernible. Against a well defined fixed target the training accuracy is in the nature of 


+ 15 minutes, but against a moving target the accuracy is limited by the training control of the 
director. Against a broad target such as a ship the Radar training ie will also indicate “ on 


over its entire width. 


on obtaining the bearing of 
the accuracy obtained, against. surface 
occasional salvo after careful tracking of a target 





Drill and Procedure 
B.R. 984 .. .. Radar operating procedure. 1 ill 2 ; 
Chains 2 58 ae e rill for Radar gunnery sets. 
C.B. 3085. . .. High angle firing manual. 
B.R. 846 .. .. Dmnill for H.A.C.S, IV. 
B.R. 998 .. .. Drill for H.A.C.S, III. 
B.R, 826 .. .. Drill for F.K.C, and F.C.B. 
B.R. 861 .. .. Drill for F.K.C. and A.F.C.C. I1*, 
B.R. 1054 .. Drill for F.K.C. and A.E.C.C.I: 
Gunnery Handbooks 
B.R. 913 .. .. Fuzekeeping clock and associated equipment ; 
B.R. 901 .. .. A.F.C. clocks series. ae ee 
BR, 919... .. High angle control system and associated equipment series, 


TRAINING AND MAINTENANCE 


32. As Type 285 has been developed as an adjunct to the H.A. fire control the 
training of its operators as regards the part they play in the fire control team as a whole is the 
responsibility of the Gunnery Officer. It is equally important that Type 2! 
as an integral part of the control system. The instruction of the 
handling of the set is a matter for the Radar Officer, but the Gunnery 
conversant with this aspect of their duties so that he can appreciate | 
difficulties. 
















’ 


33. The maintenance of the set is the 
maintenance of the range transmission unit an 
serie ey OS “UI 





CHAPTER II 
RADAR EQUIPMENT ON THE DIRECTOR 


THE AERIAL ARRAY 


41. The aerial arrays fitted in conjunction with Type 285 on the various directors differ 
only in detail. Generally the array consists of light “ fishbone"’ aerials with semi-circular 
reflectors at the rear. The whole array is carefully balanced to avoid any undue strain on the 
elevating system, and is so disposed as to afford the minimum of wooding to the crew of the 
director. The “tray 1s mounted on a common axis over the director and is lined up with th: 
layer’s and trainer's binoculars with which it trains and elevates. 


42. As the aerial is mechanically coupled to the layer’s sight bracket, in ships which have 
level stabilisation of the layer's sight, the aerial is thus stabilised in elevation. In ships which 
have the “ P” sight (“L” and “M” class destroyers) there is insufficient power available from 
the stabilising unit, and a hand-driven follow-up elevation drive stabilises the aerial array. 


43. The aerial dipoles and director rods should be kept clean, and any distortion, however 
slight, must be avoided, as it will adversely affect the performance of the set. Care must be 
taken to prevent them fouling signal halyards, ete. 


44. If damage causes the loss of one or two director rods a 
bone,’ the range performance will not noticeably be affected, a 
duced can be corrected by means of the adjustment to the b 

to in paras. 49 and 50. : 





RADAR TYPE 285P WITH H.A. DIRECTOR MARK Vv. 
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BEARING FROM 
285 


TELEPHONES 


Radar Training Test 


50. To test or adjust so that Radar training is on for line with the visual line of sight 
proceed as follows : os 


(a) Select a target that gives a suitable echo (an isolated object such as that shown in 
Diagram 20 of C.B. 4112 (1) (45) is necessary) and train accurately on it by 
telescope. Then, by means of the telescopic adjustment described in Chapter 6 
of C.B. 4221 (1) (A) or C.B. 4227 (1) (B) adjust the beam switch until the two 
echoes showing on the Radar training tube in the director or the office are of the 
same amplitude. 


(6) Check by training off in alternate directions and training on again by Radar and 
note position of the vertical cross wire or its equivalent when the Radar trainer 
reports “on "’. It should be the same amount short of the target when approached 
from either direction. 


(c) This test can also be carried out at sea on a suitable surface target preferably at 
inclinations of 0 degree or 180 degrees. 


RADAR ON RANGEFINDER DIRECTORS. Diagram 2 


51. The aerial array consists of six fish-bone aerials with three semi-cylindrical metal 
reflectors disposed on a common axis over the director, The axis is mounted in bearings 
carried on a frame support which is built up from and rotates with the windscreen of the director 
so that the aerials are kept trained on the line of sight of the director. 


52. The aerials are elevated with the director sight by means of a flexible drive or link 
mechanism connected to a ball or other joint adjacent to the trainer's telescope arm. To avoid 
interfering with the canvas cover of the director, which spreads over the frame support under 
the aerials, a harbour stowage is provided for the elevating link, in the shape of a short stanchion 
bolted to the windscreen and carrying a ball joint to which the elevating link is transferred 
when in the secured position. ‘ 


53. Parallelism of the aerials with the director in training is ar 


ion bearings, and in elevation it can b adjusted by 
than can be ot 






ace 


8 


yr is already employed, the aeri 


sling operate ; 
tortuous. In low-angle fire, when ~ paar oe motion on the ship, ae elevati 
» left lai » horizon or, if there 1S i osition at 10 degrees eleyat; 
= pe ee the roll. The array has @ housing P vapan 
1S ecesseé 7 
fitted in rangefinder directors, Marks I 


r, similar to that vainer on the right side of the DCL 


60. An additional bearing receive 


: ae nethle » director t : oo 
and III, is fitted in a position visible be Se Bearing transmission to the R.T.U, jz 
with a flexible drive from the 3-speed training 


1 trainin ; s via a 3/30 minute ste ; 
from the resetter transmitter on the A.F.C.C. in eee Se aeatuallly in order to ‘eres 
former. This necessitates keeping power on the A.F.C.C. it 


the bearing of the director to the R.T.U. when searching. 
n a watertight structure outside the tower 


61. The remote Radar training tube is fitted 1 * the windowe.of the tower. Some tower 


and the trace can be seen by looking through one of t 
cay still have the training tube inside, but these will be converted to the outside type on 


refitting. 


RADAR ON H.A. DIRECTORS, MARKS I TO IV 

62. A cab or hood is built up round the rear of the 
of the aerial array are mounted on top of this hood. 1 
bearing and the flexible drive to this from the elevating 
array laid on the target. The array consists of six fi 







- and the bearings for the axis 
| drive is incorporated in one 
: director sight keeps the 









63. Great care is necessary that the fou 
provision for adjustment has been allowed for 
heavy efforts in elevation, and a test should 
connecting up the elevating drive. _ 
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RADAR TYPE 285P WITH RANGEFINDER | 
ieee MARK HIW. 
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CHAPTER III 


TYPES 285P (3)/(4)—RANGING—DESCRIPTION AND OPERATION 
APPLICABLE TO RADAR OPERATORS 


PANEL 1.24 (Photograph 2) OR PANEL L.34 


71. An accurate ranging panel, L.24, has been designed for use with 2 a 
this is fitted, the G.A. set is known as Type 285P (3) or 285P (4). eeencuak Sa 
L.24 over the previous display Panel L.12 is, firstly, that it is more technically efficient and 
produces a more accurate range with greater reliability, but another great advantage from 
the gunnery point of view is that it can be fitted remote from the Radar transmitter and 
receiver and can thus be installed in the T.S. or H.A.C.P. where the indication provided is 
visible to the officer or rating in charge of the T.S. or H.A.C.P. In cases where there is 
insufficient room in the T.S., H.A.C.P. or suitable annexe, the Panel L.24 and R.T.U. must 
perforce be fitted in the Type 285 office. 


72. The Panel L.24 is thus fitted when space is available in the T.S. or H-AIC.P., and is 
connected to a range transmission unit, Mark IV, 1V* or V, in the same way as the Panel 
L.12, for transmitting range to the F.K.C. or H.A. table and to the matching receiver (where 
fitted) over the A.F.C.C. or F.C.B. Panel 1.34, which is virtually a Panel L.24 fitted 


horizontally, is fitted with Type 285Q and although the following description refers to 
Panel L.24 it applies equally well to Panel L.34. i : 


Accuracy 
73. Although various small systematic errors are 


L.24 is good, the total error, if tests and adjustments in 






12 

to alter the range scope of th, 
of Panel L.24 as follows : Thy 
red to 0-25,000 yards, except those 

‘ieships and cruisers. 

parse range tube display as much aa 
coa <. and so overcome the somewhat 


t of resistors, 


in supplying 4 se Jications 


(v) Provision is made, rticular app 


» to suit pa ; 
~oarse range tube tK ul ‘ ‘ chat 
ae scape of all Panels og Coo bat 
associated with the main armame fae 

The effect of this is to sea niremiattt 
possible consistent with ns OA 
cramped trace on existing Panels L.24. ey oi. 
err be to make Fanel L.24 easier to 

85. The combined effects of these modifications Sn estes is that the bright Spot 
use with "ed strain for the operator. One effect of t thened and therefore may prove more 
rob on the remote training tubes is considerably leng 


difficult to operate. 


RANGE TUNING 5 dite tos 
; . ; ask cost te motor switched off, the clutch ON 
86. When searching, the R.T.U. will ee oe ae taxaat ; this is normally 250 knots 


d the rate set at the expected speed of ' ae ie to 3 
for an nioraft pe zeTo aaa E-Boat or submarine, but is i ene pale oo 
circumstances. When the echo of the target has been detected 0 , the 


operator fast tunes to it (handle out) so that the strobe spot is set on - i eR et oe “ 
brings the echo into the well on the fine range tube or to the pear ts in . e oe : y 
transferring his eye to the fine range. tube, sets it accurately as shown in i a . The 
rate motor is then switched on, the range cut pedal pressed and the echo followed in the fine 
range tube with the R.T.U. handle JN. 


87. Subsequent tuning (handle in) serves to correct not only the range but the rate, as 
explained more fully in para. 128. When no further tuning is necessary, 7.e., when the correct 
rate has been achieved, the rate cut push is made. Experience has shown that the range rate 
Cut switch, operated by pushing the handle in further against the spring, is inconvenient. 
In instances where this type of Tange rate cut-switch is used (range transmission units, Marks 
III-V), a push, Pattern 7075, should be fitted instead, convenient to the operator’s left foot, 
the internal switch being disconnected. The operator continues to watch the echo closely, 
moving the range handle to keep an accurate cut, thereby adjusting the range and the rate. 
The rate clutch is normally always kept “on” and the rate motor itself switched on or off as 


required. 
Anto-barrage Fire i 
88. The same Radar rangi § information which is 


to the Panel L.22 of the Auto-Barrage Unit hen it i 
fire. This is fitted in the H.A.C.P = T.S. fot Bok 


89-90, 








ING PANET. L.12 WITH R.T.U. 6 


Photograph 3.—RADAR TYPES 285M(3)/(4)—RANG 
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CHAPTER IV 


TYPES 285 M (3)/(4)—RANGING—DESCRIPTION AND OPERATION 
APPLICABLE TO RADAR OPERATOR 


PANEL L.12. Photograph 3 


91. Panel L.12 is the ranging panel fitted with Types 285M (1) to (4) and is always 
installed in the Radar office, It has one large cathode ray tube about twice the diameter of 
the larger of the two tubes fitted in Panel L.24, 


TARGET ON 
GROUND LINE OF SIGHT 
WAVE TARGET WELL OFF 


LINE OF SIGHT 


RANGING TRACE 


UPPER PAPER SCALE 
CALIBRATION TRACE 


LOWER PAPER SCALE 





Diagram 5.—TyPicaL TypEs 285M (3)/(4) RANGING TRACE 


92. The presentation shows two traces. The upper is the ranging trace on 
ground wave and echoes appear, and below it is the calibration trace which 
trough every 1,000 yards. Paper scales are stretched across the outside of t 
cathode ray tube, and give the numerical value of the sharp left-hand stroke of 
calibration purposes. a / 
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. ‘ always represent j 
bration trace ys rep interval 
» note troughs of the cell ‘usted on the scan. aoe 
95. It should be noted that Of distance apart they are ad ight ‘Shire param the garth 
Sain ot strict linear throughout scope and thers maintained by the set and would no: 
: iatio : : : 
apart of various igs a etd such ee read off { the calibration trace and trans. 
affect its accuracy 0 , if ranges 
mitted by hand. 


agains 


: d the very slight inaccur: 
i tial for H.A. fire an ys laccurac 
ae fa, cutee ; to the range transmission unit, which 


96. Continuous ranging, 
cale, has been accepted. 


involved by mechanical conn 
disregards any irregularities in the s 


Index Correction S, 
i i i ied by means of the lining-up handle on th, 
97, The index correction of the acaen x yee a tis adjustment asthe le 
splied can be seen by comparing the range dial of the R.T.U. with the reading of the cursor 
ot eae wale and cuprates trace on the ranging panel, 7.¢., if tests show that the 
Type 285 is ranging 200 yards high, the handle should be worked until the cursor over the 
trace shows 200 yards more than the range dial of the R.T.U. 


is the responsibility of the Radar Officer or senior 
ould be checked on closing up to ensure that the 


handle, which is liable to be mistaken for a lining-up handle, has not been interfered with, 
To ensure its correct application a plate should be fitted in a convenient position, upon which 


the index correction can be noted thus :— ; 
Index Correction ......---..----- ; set cursor to read ..-.-.------- Rreieiersh 


98. The application of this correction 
Radar rating, and the correction applied sh 


-.. When 


Range Scopes 

99. The set has been arranged with two range scopes with maximum readings of 
15,000 yards and 30,000 yards. The change from one scope to the other is effected 
instantaneously by a switch, but a few seconds are required after changing, readjust the 
traces to the paper scale by resetting the horizontal shift. a 













Anti-D F Methods 

100. Transmission may be continuous or can be controlled by a push-on : 
desired to limit the duration of t issi ee eo 
Lean . ransmission on account of the possibili j 


Range Transmission Units hs 
101. Different marks of R.T.U. can be fitted with Panel L.12 accorc at r 
nee served. They will either be Mark IV, IV* or V. The — kt Us 
common, but differences in detail are enumerated in paras. 111 to 115. — 





Fall of Shot and Range Spotting os 





ee 
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Standing by 


105. While standing by, the operator should have his ranging panel and R.T.U. in the 
following state :— 


(a) Range trace correctly set up and Index Correction applied. 
() Range tuned to the highest range. 
(c) Range handwheel pulled out. 


(d) Rate set to probable rate of enemy. 
(e) Constant speed motor switch off. 
(f) Rate clutch ON, 


Ranging 
106. When an echo appears :— 
(a) Switch on constant-speed motor. 
(5) Fast tune to echo with handwheel in out position. 
(c) Follow echo for range with handwheel IN, 


(d) Press range and rate cut pushes when correct range and rate are being transmitted, 
at g 


107-110. 
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CHAPTER V 


RANGE TRANSMISSION UNITS MARKS IV, IV* and V 
(R.T.U.s IV, 1v* and V) 


11. R.T.U.s IV, IV* and V are fitted in conjunction ve noe a Panel L12 
Es bor ne ol syst is Het Cj are V fs Atted with FICC, system 
Sets us van as ot R.T.U, are the same, put salient differences and the methods 
of connection to the control systems are given below. 


R.T.U. IV : 

. Thi { R.T.U. uses“ M”’ transmissions for log-range, range, range rate and 
eae. eee x ‘aumnitied between limits of 2,000 yards and 15,000 yards to two 
“M” type motors, which drive the screw of the third pricker fitted under the plot of the 
HLA. table the other two prickers being observed log-range and — eee The 
Radar pricker makes a round stab every second to distingu from th aoe and is 
operated by the range cut pedal at the R.T.U. Range in steps is - ) transmitted 
to range matching receivers or counterdrum receivers. © d in 30-minute 
steps to a Radar bearing receiver in the H.A. director and 
10-minute steps from the emergency director training 
rate is also transmitted, in 24-knot steps, to a counterdrum r 
slide rule. 


R.T.U. Iv* 

113. This mark of R.T.U. only differs from R.T.U. 
mission and reception, as illustrated in Plate 6. The b 
indicator pointer in the L.S.T. unit in the H.A. directo 


















R.T.U. V 7 

114, This mark of R.T.U. is used in conjunctio 

Tange rate and receives bearing transmission 
,000 yards to 15,000 yards, is transmit 
of F.K.C., which also contains 


ds to 35,000 yards. Range re 
steps to the blue rim point 
which shows the ra 












DIAGRAM 6. 


RECEIVER RANGE MATCHING FOR USE WITH 
A.F.C.C. & F.C.B. 


STRADDLE 
CORRECTION 
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119. To enable a Radar straddle ¢ 
ae stre > correction to be anni; i i 
tionally mounted, » : ; © applied, the fas an dee 
ee ary corer ea be displaced relative to its drive | bya pao sefetien desaeeta 
glass, 5 applied being shown on a Seale at the opposite wa ce the Soliter , 


120. With the F.C.B., a matching receiver 
aie . ” mee » Mark VI, is fitted, There j ‘dock ré : 
er so . Wel ’ . lere is no clo < 
eget nea is thie ee the F.C.B. and black pointer of the iectchiie coon 
St aa ae or nis iffers from Radar range by range correction and spotting, the 
matomns, receiver, Mark VI, though otherwise similar to Mark V has a Radar poi ter fitted 
with a pointer with five prongs or graduations upon it, so that gun rang. Guha Gia Sndoe or 


below Radar to allow for the application of ra i 

: ; Gee Rss . . ange corrections and spotting corrections. Exist- 
ing a receivers have only two prongs on the trident, one 400 yards either side of the 
centre, but ships are recommended to engrave additional marks 200 yards apart 


Rate Keeping 


121. Radar range provides a very good indication of present rate 
can be obtained by noting any tendency for the pointers on the matching receiver to separate 
If No. 1, watching the matching receiver, notes any tendency for the black and blue antes 
to separate he can either report “ Rate wants opening (or closing), *? to the Rate Officer oo will 
order a new inclination and speed ; or alternatively, a new inclination and s eed can be set 
in the T.S. and a report to the Rate Officer, “Inclination... .. miaatt set.” 
The latter procedure ensures less delay and the Rate Officer can veto it if he does not agree, 


122. Another procedure has also been recommended. The Radar rate in knots as shown 
on the receiver at the F.K.C. is reported continually, and compared with the generated rate 
set on the A.F.C.C. or F.C.B. To enable this to be done a paper strip showing clock rate in 
knots should be fitted alongside the “rate in yards” strip on the A.F.C.C. or F.C.B. 
Suggestions of rate error thus obtained are acted on as above. 


, and valuable suggestions 





123. Range and rate receivers must be lined up at 5,000 yards and zero knots. The lining- 
SE peg are in the Radar office. With H.A.C.S. the Radar pricker must be lined up at 
5,000 yards. 


H.A. Tables Controlled by Either of Two Directors with Type 285M. 


124. In some “ Fiji’ class cruisers, where the forward H.A. Table can be controlled by 
either of the two forward directors, separate Type 285 receivers are fitted for each director 
with a common R.T.U. between the two L.12’s. The flexible drive from the R.T.U. is duplicated 
and drives both cursors over the cathode ray tubes of the Panels L.12 simultaneously. The 
cursor of the L.12 connected to the controlling director is aligned with the echo showing cn the 


appropriate trace. An indicator light is fitted in the Type 285 office to show which director is 
controlling. : 


125. This arrangement involves the Type 285 operator working the R.T.U. with his left 
hand when following the starboard director, but this is acceptable. To have separate R.T.U.s 
would necessitate re-lining-up the third pricker in the table on each occasion of changing over. 


PRINCIPLE OF OPERATION OF B.T.U.s 


» handwheel of the R.T.U. operates both the cursor or strobe on the ranging 
aitters, so that as the former is aligned against the left edge of the : 
| away automatically. 3 i 


vided to assist in range following, particularly when the echo 
ion, it provides a measured rate of change of range w 
‘icularly in the F.K.C. 
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i b and a rate dial an approximate ;,... 
Knob. By means of this Ee nate to correct it by the rite Mitiay 


0) ~~ on set so as to Te it in “aiding 
* . e han wheel. a 
mechanism of the Ab saan vennttt lamps at the director and on the Rt r 


¢ and Rate-cut Pus 

@ ig operated by foot Pp — the rate drive from th 
The Rate Clutch, which connects OF a seth require to be ¢ © Constany 
° d disc, and the constant speed d the motor switch Pe if rate is 
ee 4d. The rate clutch is normally left on @ Ce atae : On OF off 4 
requi ed. To guard against the rate back driving to ae ie wheel insteat 
of the range cursor the range handwheel should always be held when the moto, is 


running. 


disconnect 
motor switch 


‘ 5c urposes range transmission units are divided ; 
cece jas pees = pene omitted according to the mark of R.T.U. The sections an 
as follows :— 

A. Range tuning and rate ai 

B. Range and rate dials, transmitters and cut lamps. 

R.T.Us IV and IV* only, pin wheel for converting range to log-range (Plate 3). 

C. Constant speed motor and mounting. 

D. Differential for adding index correction to output 

E. Main casting and cast cover plate. 

F Bearing transmitters and receivers and bearing dial with gyro. (Section “Fo 

: shown in Plate 5 and Section “ J ”’ in Plate 6.) 

G. Angle iron stand and sheet metal details. , 

H Bearing handwheel and transmitter known as the be: 
. - B.T.U. (Section ‘‘ H”’ shown in Plate 5 and Section ““ K’ 


ding mechanism (Plates land 2). 


drive (Plate 4). 






















_ 130. Different marks of R.T.U. are used according to the c 
main features are common to all. The differences in detail are g 


_ 131. The R.T.U. is bolted down on to the same bed-ft 
which it is secured by one bolt at the side to steady it. The on ly 
panel is the flexible drive to the mechanism operating the s 


132. The unit as a whole is shown in Photographs 2 a 
285M and 285 P respectively. The anes at 
convenient to the operator. Beside it is the rate ‘‘ on an 
and rate setting head are in the upper part of 
ee ke cote ae minds gy lia 
and the c ps above. Below thi 


a 
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136. Plate 4 shows the mechanism as supplied in the fi 
5 ‘ , rst 40 sets, In subsequent sets 
a redesign of some of the parts has taken place, but the principle of fhe cistk is not aiected. 


Stop Gear. Plates I and 2 


137. Stop gear is fitted to limit the range transmission betwee ards and 15,000 
yards. When the yellow nut on the screwed shaft, which is rotated Re tip echoes yellow 
drive of range, reaches either limit it rocks the pale green shaft which engages one or other of 
the pale green claws in the toothed wheel on the pink shaft. A link from the pale green shaft 
also operates a cam under the blue housing, which carries the rate roller, similar to the cam 
control by the rate clutch, and so raises the housing and prevents rate being applied. In 
latest deliveries of R.T.U. Mk. V the yellow Bearing to the screwed shaft has been altered to 
give limits of — 500 yards to 35,500 yards, 


é 138. Stop gear on the dark green gearing limits the rate setting to 300 knots opening or 
closing. If an attempt were made to apply further rate by operation of the range tuning 
drive the friction clutch, if engaged, would slip. 


139. To prevent a back drive of Tange tuning through the differential on to the drive 
from the rate unit when the rate clutch is to OF F , a leaf spring anchored to the fixed structure 
is arranged to bear on the rate roller which is no longer in contact with the balls. This, in 
conjunction with friction in the gearing, is sufficient to hold the rate hub of the differential. 


RATE-AIDED RANGING 


140. The rate mechanism is provided to assist the operator in following fast-moving 
targets, particularly when the echo fades, as it is liable to do; in addition, it provides a 
measured rate of change of range which can be used for control purposes, particularly in the 
F.K.C. 


141. The connection of the range-tuning shafting to the rate-setting gear is shown in 
Plate 2, where the pink pinions at the top of the unit are connected to the dark green rate- 
setting gear by a friction clutch which is engaged when the rate clutch is put to ON. 












ADJUSTMENT OF CONSTANT-SPEED MOTOR GOVERNOR 7 

142. It is essential that the governor of the constant-speed motor be kept adjusted to 
ensure that the rates generated are as shown on the rate dial. The governor unit is s eo 
to that fitted in the fuze-keeping clock. 


143. To test, set 3,000 yards and 297 knots opening rate and with rate clutch ON 
motor running, time the change of range by a reliable stop watch. It should be 10,0 
per minute. Repeat for a closing rate, starting at a high range. A check test can be 
out at 149 knots rate, when the change of range would be 5,000 yards per minute. 

Note.—It is possible for the rate mechanism to back-drive through the rai 
handle instead of driving the cursor. To guard against this, the range tuning h; 
always be held when the rate motor is running. 


Page 19. Last line Delete “ 144-150” and substitute :— 
MODIFICATION TO R.T.Us. IN SHIPS FITTED WITH A FIRE CO} 












AR INTERLINKING 
T.U. operator to indicate accurate 

wing modification is to be 
ss dial and accurately 
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CHAPTER VI 


G 
SWEEPING AND TRACKIN 


‘ation System will be able 
shi d with the Visual/ Race Ter ae ead prove especially eit 
151. Ships fitte a HLA. armament via the T.1. {here are numerous echoes in Sef 
to Oe — a shane ie night Sp: or wheadar Target P scction. ont 
during te PP AIL: 8 for information on jjsua a 
sector. See C.B.A112(8) 
i be 1 

i the T.1.U. sections can 

152, Target bearing from the Tt are it appears OF ae ete Ur tie wreck 
Sescianaathe on ‘the trainer follows. oe a ore that the Wee. : tg 

i i 2 bles the T.1.0. op! a 

hich he is trained and hence ena O. sight can be power driven on to a beari 
his indication. Alternatively the P.C.O. or dee . - 8 nt £850: eight. 7 
hy the T.I.U. and the director can then follow P.C.O. 


When i ‘TU. 53 (now called ranging outfit R.T, 
= Cp ee atic ae ee to @ position convenient to rf 


L.37 in the target indication room is 
ou to assist the C.P.U. operator n picking up the target. 


ndicated to the H.A. direct ‘ 
the red pointers of the dire Mi, 


THE RADAR TRAINING TUBE WITH TYPES 285 P/Q 
ign 5,” similar to the monitor tube 







. This is a cathode ray and rectifier unit, ““ Des ; the n 
ia ss oe receiver rack, ae it is fitted in one of the following places : in the director 
the Tallboy (285Q), over the A.F.C.C. or over the R.T.U. ‘It has a range 
horizontal trace of 0-30,000 yards approximately, with the twin I 
side, and the target whose range is being taken by Panel L.24 or L.34 noted b ' 
In order to follow a target, the director is trained towards the larger echo until the twin 


echoes are balanced. . ’ . 3 








155. A rubber face-piece is provided to shut out external light fi 
following controls are provided for adjustment by the Radar training tu 


Brilliance.—Varies the light value of the trace. Too great 
the tube face and cause excessive eye-strain. > 


Focus.—Varies the definition of the trace throughout its length. 
Separation.—Moves the right-hand echo laterally with re! 
one. It should be adjusted so that the echoes are a 


mutual comparison and to avoid interference bet 
c ae nce etween : 


a the position of the entire trace 












_ Gain.—This adjustment cannot be controlled by 
as it is fitted on the receiver rack in the Type 282 
needed between the operator in the office and the 1 
ct that the echoes are adjusted to a convenient level, 
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(6) H.A. Directors, Marks IV, 111 and | 


5 ae : . In these direeto: ich ¢ Q i 
tbe me = rea an additional training scion the Rater ses 
Sey ra 80 that it can be used by the director trainer himself, In order 
night, be adiu ; Pate night adaptation the brilliance of the trace should, at 
train os well * . 7 OW as possible and the director layer should be prepared to 
trainer's position tn eh Periods. (Note.-Fitting of an. auxiliary 
Comune shiny directors will be carried out, if possible, when 
(c) Rangefinder Directors (fitted with F,K.C.).—The training tube may be fitted, in 
certain ships, at the rear of the director, but in the majority of ships it will be 
fitted below, either in the T.S. or in the Radar office. This will depend on whether 
Panel L.24 or Panel L.12 is fitted, In destroyers E.s, I.s, O.s, P.s, Hunts and 
Wairs the training tube will be fitted over the R.T.U,, and in js, K.s, N.s, Q.5, 
ene U.s, V.s, W.s and Tribals it will be fitted over the R.T.U. or over 


BEARING CONTROL 


157. The bearing dial (see Plates 5 and 6 


) contains relative and gyro com ings and a 
blue pointer which shows the bearing of the director. - ee 


158. A black pointer is connected to a bearing transmitter in the R.T.U. worked by the 
bearing handwheel. This transmits to a bearing receiver visible to the director trainer and 


enables the Radar operator to indicate the bearing he wants the director to train on, when 
searching for a target not visible to the director. 


159. When ranging, i.e, when the director can see the target, there is no need for the 
bearing operator of the R.T.U, to pay any attention to the bearing dial or to touch the b 
transmitter. The blue pointer will show the bearing of the director, but this is of no int 
to the bearing operator. 







160. When searching for a target not visible to the director, howeve 
between the director trainer and the bearing operator at the R.T.U. 
trainer trains slowly over the arc ordered. If the epee ‘b 
the bearing operator keeps the director trainer informed of th 
reading.off the bearing dia] of the R.T.U., which has gyro and 


161. This method reli Le r of t 


| 2 


BEARING TRANSMISSION AND RECEPTION IN H.A. DIRECTORS 
168. In H.A. directors, Marks I, II and III, an additional bearing receiver is fitted o, the 
screen visible to the director trainer, with a drive from the main training gear-box, TK 
receives bearing in 30-minute steps from the R.T.U. The existing emergency line of sn 
transmitter in the director (10-minute steps) transmits to the blue pointer on the bearing dial 


of the R.T.U. 









169. In H.A. directors, Marks IV and V, reception of be ng is arranged on the aa 
pointer only of the existing director training unit by the ndic itor change-over aun 
in the director. Transmission to the bearing pointer in the R ; . the exist; | 
; 


from aM 
aa we t ( 
training indicator transmitter in the H.A. table. a 8 





170. In the Mark V* M, H.A. director reception 
training unit from either the A.D.O.’s sight or R.T.U. 
Director training indication, coarse and fine, is rece? 
T.C.U. All these indications are achieved by magslip. 


BEARING TRANSMISSION AND RECEPTION IN ‘ 
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CHAPTER yi 
RADAR SPOTTING ARRANGEMENTS 


181. One of the outstandin 
and although it is still in an early stage of deve] 
Panel L.12 and to a lesser degree on Panels L.24 andl. 94 ; 
capabilities of Type 285 and to improve the resi eae 


§ developments of Radar has been its application to spotting, 
juite good results can be attained on 
4. To take full advantage of the spotting 
ts obtained with Panels L.24 and L.34 a special 
with lypes 285P and 2850, i.e., Type 285 sets 

anel L.12 for spotting as well as 


RADAR SPOTTING TUBE 


in appearance t hes 
sus now muse std i aengated Deg te ems the Rad rma ening 
operator watches the trace, when required, by standing on a stool. When a Panel L.34 is part 
of the i besgs spotting at is fitted conveniently near and can be watched without 
the operator standing on a stool. An additional Mark X tel ; : 
used by the spotting operator. ephone on the spotting group is 


183. A rubber face piece is provided to shut out external light from the tube, and the follow- 
ing controls are provided for adjustment by the operator : ; 


Brilliance.—Varies the light value of the trace. Too great a brilliancy will burn 
the face of the tube and cause excessive eyestrain. 


Focus.—Varies the definition of the trace throughout its length. 


Horizontal Shift.—Alters the position of the entire trace horizontally across the 
screen of the tube. 


Vertical Shift.—Alters the position of the entire trace vertically on the screen of the 






















tube 
184. The trace displayed is ” with the addition of three “pips,” one inthe centre 
of the trace and one on yards from the centre “ pip.’ e ranging panel 
operator by | pot on the coarse range tube automatically sets the 


g tube trace, and the spotting tube operator 
sh or burst echo. The distance of the splash 
rpolation between the “pips” or by a paper 

should be seen up to ranges of roughly 
s from the target the burst echo is liable to 


»le beam switching to give any indication 
ble on echoes from shell up to about 
consorts before they get close to the target. 


e an operator can be considered — 
very fleeting. Every opportunity therefore 
Radiolocation Fastruchrnal Film, Port VE 

nes available, with the H.R.B. Teacher 
devices are under development. 


CHAPTER vill 


+ USE OF TEACHER OUTFIT H.R.B. WITH TYPE 285 
o enable operational conditions 


been designed t 
outfit has bee 6 ty for the appropriate Radar tnt 


191. The H.R.B. teacher Ses without the necessi 


dar display P 


i 285 displa 
| The output from the teacher can be fed into the Type display panels 
chats the oar controls, the Radar operators can given practice in ranging, and by 
wd tracking. The teacher can be used with a selected forward Type 285 or with the f na 
It cannot be used with any after set because the separation suppiy IT0) orward 
able is taken to a central point, only froma selected forward Type 289 and the forward Type 2 
et ay 
ion to Type 285 will be 


found in C.B. 4355 (1), and during the ten minutes which must ed to elapse between 
switching on and beginning instructional exercise, the instructor n through the relevany 
paragraphs of the book. A stop watch will be useful to the instructor. i, 7 















193. Instructions in the use of the teacher outfit and its 








4. The training can consist of exercises which will | 
g operators. With this in view it will be possible to cz 
-gero checking and pre-determined runs using all the d 








CHAPTER VIII 


‘USE OF TEACHER OUTFIT H.R.B. WITH TYPE 285 


: le operational condit; 
n has been designed to enab . -ONditions 
= a a canals without the necessity for the appropriate Radar "0 be 
simulated 


trans. 
mitter to be working. 


i Type 285 display Is 
the teacher can be fed into the display panels ang 
eg he ee the Radar operators can be given practice in ranging, , 










; Type 285 or with the fory ting 
racking each be used with a selected forward Type the forward 
spe t =o wit ing ater set because the separation supply from the line Units adjyg, 
Sta taken toa central point, only from a selected forward Type 285 and the forward Type 24 
. Instructions in the use of the teacher outfit and its nection to Type 285 wil) 
found in CB. 1355 (1), and during the ten minutes which must be allowed to elapse het 
on and beginning instructional exercise, the instructor ‘un t the relevant 


paragraphs of the book. A stop watch will be useful to the 


194. The training can consist of exercises which will 
spotting operators. With this in view it will be possible to cz 
keeping, zero checking and pre-determined runs using all tl 

Page 24. Chapter VIII. Add new paragraphs 195-199 :— 
RADAR TEACHER OUTFIT H.R-F. 

195. Radar Teacher Outfit H.R.F. is a small compact equipment which is unofficially known as 
the Suitcase Teacher. It operates with Types 282 and 285, and has been produced in order to provide 
‘raining facilities in small ships which have insufficient space to accommodate Teacher Outfit H.R.B. 
___ 196. The teacher produces on the display panels an echo which can be 
rom 3,000 yards to 30,000 yards (approximately). This echo can be . nade 
= electronic system which can be set to give any constant rate b ( 
m knots closing. It must be pointed out, however, that this teacher has been de 
= ‘s ean ‘ ae rate settings are unreliable and for this reason the outfi 


197. The bearing of the 
hange of bearing is available, 
. When used with Type 
nd F.C.B., Mark 6*, only ranging 
available to operate the Bearing 


motor in Unit ; 
tips fitted with Mark 5, 5* or 5#* pane of Peacher 


outfit H.R. 
ee ’ or ‘efinder AS ey 
nission should, therefan’ pea direct 
















25 A.F.0. P.257/46 
CHAPTER [x 
Introduction THE RADAR TRAINING SIGHT 
201. 


In or th : 
difficult to maintain and diff. bulky cathode ray and rectifier 


i ficult to site a dequately aoe unit which has been found in practice 
ag a and will Shortly go to sea. There are ‘ies dea “the ar Training Sight has been 
as Seg 


S of the sight and they will be fitted 
Admiralty Pattern 57432. 


der to replace 


ec Sight, Design I—All Marks of rangefinder 
Ts, to fit Pattern G.3 ies bi 5: 
Admiralty Pattern 59108 Radar Training Sight, i thane 


Design I]—Marks IIT and IV H.A. 
Saale to fit Pattern G.350 monocular, not suitable for 
Admiralty Pattern 59109 .. Radar ‘Training Sight, Design I1T—Mark V HLA. Directors, to 
fit Pattern G.367 binocular. 
202. The Radar Trainj 


: the radar display 
 u and the time base unit. No 
© existing binoculars, but the Aldis tube is removed and 
the Radar Training Sight which 
housing and a 1-in. cathode ray 
using so that the display on the cathode ray 
eyepiece of the trainer’s binocular 

g§ Sight, Designs I, II and IL, will give three operating conditions :— 
al use of both eyepieces (one eyepiece in the case of the monocular). 

y side echo presentation received through left eyepiece, target obscured 
by darkness or smoke, etc. oan ee : : 


S a mirror assembly in a 
tube. The mirror assembl i , 


203. The Radar Trainin 
(i) Radar out—norm 


(iii) Radar in—as for (ii) but with target visible in righ posed 
visual and radar presentations. as : 
Note.—For this, correct interocul: istar : 
204. The Radar Training Sij I 
the place of the right-hand eye 
with his left eye or through the 





os 













5 
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d to th 
212. The presentation pve range scope. OD ioe Oe cpiinglon (because the bee by " 
on tell be ‘visible on an the range ani ie “display of Panel L.24 instead of vt tie 
eT hie ’ the Mey * Of the 
mnt Se wit tne ale iumination is extinguished (see paragraph 231)" Yn 
oe ill be seen two d. ! 
pulse as on long , { the display on the short ran ee ick BANS sep Ce chard Poin 
213. At the bes noing These can be used so as to facilitate y. It. is possible that Ae the ecft 
orecsiien - sel pina the presence of an echo (see para. ON some tue 

on ¢o 
the " Cedillas ” will not be apparent. 


i ion of the trainer’s 
So as to preserve the night adaption o | : 
is ine with a special material which, though re gree 
to enable a red filter to be used at night if desired. 


215. This unit contains the time base circuits, amplifier and Be tery 0 is a Componen, 
are contained in a seattien tly: mounted ele rea case Bie is oes ancien ty .b 25 : 
ied iat he cuinale, There are four controls mounted on the sloping panel of tp, mm 
and their functions and positions are :-— a rae 

Brilliance.—Varies the light value of the trace. | : a value of brilliance Will bur 
the face of the cathode ray tube. (Left-hand control. ig 


eyes the sereen of the cathode r 


has sufficient red in the Rid” 
etre 























Focus.—Varies the definition of the trace tl - (Middle control.) 
Range.—Two-position switch—long range the left) and short range 
scope. wer middle control.) ; . 


Echo Separation.—Adjustment of this control 
by side presentation, or the cedillas on the. 
_ The control knobs are of a design suitable for op 
sealing against moisture. A 
216. Four pre-set screwdriver operated cont 
» top of the time base unit and their functions < 
; Horizontal Shift-—Moves the display lz 
screen. Adjust so that the short range sc 
i.e. the ground wave is at zero range wh I ; 

Stig.—An astigmatic control whi s tk niform the foc , 
throughout its length. (Left-hand lower 1.) ; , sien 
ayer se Scan Speed.—This control varies the F | 
slightly. (Left-hand upper control.) 
Scan length.—This control varies the total 


cm. remains constant. It is adji 






ia 3 
Ka ale 
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eho Separation 
223. The trainer must lear ; 
s arm axnar . 
without the presence of echoes, Py, experience to 


A.F.0. P.257/46 


This can be d Pre-adjust the ECHO SEPARATION control 
ground waves overlap by 50 pes an os a es on long range by setting the control till the two 
the beginning of the sean by the ; Qn short vange by separating the two little “ Cedillas ” at 


appropriate amount. 


h control puts into the binocular either : 
(2) : ne sean covering 0-20 thousand Diiesann ¥, 
(6) A short scan centred on the TARGET ECHO and extending 1,500 yards either side. 


925. When Searching and until the corr. ‘og 
n igui ; he correct echo is identified, the full display should be used. 
When no ambiguity remains as to which is the correct echo, the trainer aioell awitel to short range 


224. The range swite 


scope. 

Radar In Out 
226. The radar presentation is 

when the lever on the body 


instantaneously by putting 
conditions :— 


introduced into the left half of the director trainer’s binoculars 
of the sight is in the “ Radar in” position ; it can be swung out of position 
the lever to “ Radar out”. The trainer has the choice of the following 
(a) * ae out” position. Both eyes using the binoculars in normal fashion for visual 
raining. 
()) “ Radar in” position. Trainer sees the target image only by using the right eye, or the 
radar display only, by using the left eye. ; 
(ce) “ Radar in” position. Trainer using both eyes and seeing the radar display superimposed 
on the image of the target. 

227. When the radar presentation is in position, the trainer can alternate between visual trai 
and radar training, according to the visibility conditions, merely by concentrating on either the 
or radar presentation. There is no break in the continuity of training. , 

228. The superior optical properties of the Radar Training 
position, which are most marked in conditions of low visibility, 
the change from “ Radar out” to ‘‘ Radar in”’ can be carried 
unless the target becomes very clearly illuminated (e.g. by abu 
should switch to “* Radar out” before training visually. | 
training should circumstances demand it (e.g. on failure 
time ‘‘ Trainer target ’’ or “‘ Tube target 
in conditions where the target is 
e.g.in movement in or out of a sm 



















¥F 


28 
A.F.O. P.331/46 3 
CHAPTER X 
‘ IT 
RADAR INTERLINKING UN 

a as “the Unit’) provides a meth, > 

Es oa Th Radar Interlinking Unit (hereinafter nasernemmen Ste eo: tg 
. Lhe e 


e by their Warning Radars to the Rangefinder Director 


work in conjunction with broad beam gunnery Radar, 
0 


classes of ship :— oe a: 
ith Radar, Type », except in a few cas. | 
Shas a T.1.U., Mark II. ; wi 


igned t 
of target indication, and has been designe 
Sdebramentally the bearing of a target detecte 

Pepe saa 

242. The Unit is a simple one, designe f 

The present policy is to fit the Unit in the pen 
i) Fleet destroyers, W class and earlier, 

" where individual ships have already been 


(ii) ““ Hunt ” Class destroyers. a rips BUG. atick eis 

iii ; a ” Class A.A. Escorts, excep cases W ae ‘ 

= A heaty tos tad ct fa nih construction where the fitting of T.I.U., Mark [1 has 
already been progressed. 


(iv) Fast minelayers. ; ; ' 

243. If and when any of the above ships which are fitted a pont meno 
gunnery Radars or blind firing equipments, the fitting of a T.I.U., , will | 
be reconsidered. ba 


DESCRIPTION OF THE UNIT . 
244. The Unit is designed to transmit relative bearing from Radar warning sets to rangefinder 
directors fitted with Radar, Type 285, via the R.T.U., Mark V, and thus enable a target detected by 
Warning Radar to be indicated to the main atmament. 


245. The Unit, which is fitted adjacent to the R.T.U. and which therefore 
either the T.S. or the Type 285 office, was originally intended to.receive its 
(Type 291/286) Radar aerial and re-transmit it, via the R.T.U. to a bea 
Director. In some cases it was fitted so as to receive bearing from the W : 
Radar aerial. ‘ 


»__246. The progress in fitting W.C. and W.S. Radars with continuously rotating 
presentation made it clear that better target indication facilities can be provided by 
from a hand transmitter fitted close to the P.P.I, in the bridge plot or A.L.C., instes 







247. The hand transmitter, fitted close to the P.P.I. in the Plot or A.L.C., is a counterdrum 
transmitter, Pattern 10273, ive bearing he WE ten. ee ter 
Pages a is sin 3, and transmits relative bearing by M” type transmission in } degree 


See to initial delay in the supply of these transmitters, certain ships were fitted instead _ 


(i) Inclination Transmitter, Pattern 5830, or 
(ii) Transmitter Switch, Pattern 9524, and Datum Angle Receiver, Pattern 6574. 
In either case, minor alterations to these instruments were authorised is Admiralty Fleet Orders. 


Detailed Description 
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oR FD recta {oF the Main Clutch ; A.F.0. P.331/46 
to the R/F Director eit utch is to enable th a 
from the T.S. (or 285 Pe te from the Plot Using the hemassion of relative bearings to be made 


m ' transmitter by the P.P.1., or locally 

sae ie that was originally mounted the | vere Shen ewreiin Po ant ee 

when “ible shaft is coupled up between the Ga he ees sate of the R.T.U. and removed 
252. This handwheet ; a 


‘ S Now mounted on th 

Unit. To connect y a © yellow coloured haft (P f th 
the bearing transmitter © ate perish the green chain of Bears and a ea he dette Fit with 
handwheel, the yellow shee © R.T.U., use is made of a simple push-in-clutch By pushing in on the 
(Plate 11.) Turning the hah moves inwards SO engaging the yellow bevel wheel with the green. 
relative bearing being so tana d to Oe wee the bearing transmitter in the R.T.U. and the 
in the bearing dial on the RT, > Ne R/F Director is shown by the blare mechanical pointer 


253. The object of th ey : 4 
inadvertently transmitting a hin ieee pearing handwheel is to Prevent the operator 


Main Clutch on the Unies & " = baegn cS the R/F Director by turning the handwheel when the 
With the original design it was still possible to ush in wheel and over-ri 
n the handwheel the step-by- 
op mares when a he WarNING SET position, ib transmitting a false by i gy men 
ave no n made to fit an interlock so that the h 
eh e handwheel can only, be depressed "Siew arene 
__ 254. The bearing handwheel is used for sweeping with Type g tl 
Director ‘‘ on” by means of the remote training tube. nia ht ad 





256. Since the whole system is “M”- 
Clutch to WARNING Sez, the sy: 
Unit to the same bea ing as | 

_ above, and then, using the 
R.T.U. to the same i 
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ther W.S-/ 
259. When a plot has been developed pies target to be 
and this plot is accepted by the Command as 2 


the A.I.D. Indicate Target—to the Director. 


A.F.O. P.331/46 


w.cC. reports or from outside 


engaged, the Command will or eet 


der Over 


aring of this target from the P.Py 


: ive be 
he latest relative t over the A.I.D. 


tor reads off the “ange of the targe 


tter, passing the ran 
i 2 ain Clutch on the Unit to “ 285 — 
261. The training tube operator, who will have the M oi pilow thé CAHENE Ba ha 


‘ adicati e target, 4 : . 
the order from the Command Le nt black pointer in the bearing dial on the RT 


Te he tonne eR T Bin line with the Unit he will disconnect the pie. Means 
of the ee ante put the Main Clutch on the Unit to Wane ebearid @ gil on the RT eo to 
see that the bearing dial on the Unit and the black pointer in a egrssetlyn -U. remain 
in line. He should also check that the R/F Director has followed up 


X 


260. The Plot/A.I.C. opera 
and sets it on the hand transm1 


962. In the meantime the P.C.O. will have ordered the R/F Director ae on ™. The 
Director trainer will follow up the Radar pointer in the bearing ALG. in the R/F Director, thy; 
keeping the Director “‘ on ”’ the bearing transmitted from the Plot/A.I.C. 


263. The training tube operator, as soon as he is satisfied that the R/F Director is following yp 
correctly, should watch the remote training tube for the echo of the target. As soon as he and the 
L.24 operator have identified the echo (and the R/F Director has NOT reported Director Target, 
the training tube operator will put the Main Clutch on the Unit back to 285 ”, push in on the push-in 
clutch, and by means of the bearing handwheel himself transmit relative bearing on to R/F Director 
as necessary so as to keep the twin-echoes in the training tube balanced. At the same time he will 
report ‘285 Target” to the Plot/A.I.C. over the A.I-D. and to the R/F Director over the Control 
Group telephone. 


264. The Plot/A.1.C. operator, hearing the report ‘‘ 285 Target ’’ will cease transmitting bearing 
to the Unit, and will return the hand transmitter to zero. 


265. If and when the R/F Director sees the target and reports “‘ Director Target’’, the training 


tube operator will line up the black pointer in the bearing di the 
ge ata. oe Pp ng dial on the R.T.U. to zero and leave 


266- 
a0 (G. 03218/46—A.F.0. P.331|4) 









a __w,s./WiC- reports or from outsiq 
ae eet - ed, the Com and Side y 


ol aay 





the B.T.U. operator 19 th 


(c) The B.T.U, operator indicates t 
the bearing handwheel. 






the training tube operator will 


clutch, and by means of the bearin 
sary so as to keep the 







APPENDIX I — RANGE Hej 





The high frequency puises generated by the Redar transmitter, are radiated from the ser 
directions, dependent upon the type of set and the Serial desig Generally speaking the 
Type 271. or by increasing the number of Serial arrays in lel, ie. as 
ue, 
Diagram 7 shews the horizontal Polar diagram. This also illustrates the action 
amount to the left and right of the present bearing 


of the aerials (and of the dir 
Diagram 8 shews the vertical polar 


GHT DIAGRAMS RADAR TYPts 285M P/Q 


‘al array 
mis 


80 
'" the horizontal and vertical planes in definite 


frequency 
made narrower by using ® higher fr 





in Type 284 








of the beam Switch in, ™MOVvIng the main lobe of radiation » small 
ector) 
diagram arranged as » range height diagram. A combination of 7 tnd & produces ® total polar ane 
hich is a solid figure consisting of two (due to the beam switch) cigar shapes. wider Vertically than horizontally 9s the aerials are more directional 
rea plane. This ignores the side lobes shewn near the origin in Diagram 7 
the 












tO strike the sea and ~s ayes we 
Ingles at which Occur depends mai ties 
~ These small lobes Occur in ~ bunches * db py ee se Oe oe 
" large lobe, 
‘enclosing them in one 









btained with Type 285M/P but not 
3 of cigars the Spaces in between indicating that no radiation is taking place at that parti 

; not be detected. 

angle. ie. a target could 





IV, IV" AND V RANGE AND RATE MECHANISMs 


'— s ze os 
RANGE TRANSMISSION UNIT, MARKS Ill, lI’, 





| 
TWO-SPEED DRIVE FROM RANGE PS OWHEEL 
FOR SETTING RATE UNI 


RATE CUT SWITCH HANDWHEEL DRive 





SHAFT FROM RANGE 
HANDWHEEL 








RANGE TUNING FROM 
HANDWHEEL TO RATE 
DIFFERENTIAL 


RANGE TO PLATE 3 


TOTAL RANGE WITH 
RATE AID . 


RATE DIFFERENTIAL 
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PLATE 3 
RANGE TRANSMISSION UNIT MARKS Iv AND Iv: MECHANISM TO DIALS AND CUT LAMps, 


LAMP FOR DIAL ILLUMINATION. 





RATE CUT LAMP LINING UP HANDLE. 



















RANGE CUT LAMP 


RATE SETTING KNOB, 


RANGE RATE POINTERS 
ELECTRICAL. 
MECHANICAL. 


RANGE poOiNTERS 


ELECTRICAL ———___ f 
MECHANICAL: 





DRIVE FROM 
LINING uP HANDLE. 


‘M TYPE MOTOR Mk,.x. 
RATE REPEAT RECEIver. 
. DRIVE TO 

PLATE 4. 






DRIVE TO RANGE RATE 
TRANSMITTER (AT REAR) 








‘M' TYPE MOTOR 
RANGE REPEAT RECEIVER. 


DRIVE TO LOG RANGE TF 
(AT REAR) STEP BY STEP MV 














SS — ae ne = 7 = 


| — ——— all 
RANGE TRANSMISSION UNIT. Marks 41) 


. +: aa RPT “rey Curmeere 
IV. IV", AND V DRIVE TO CURSOR RANGE Trace 


INDEX CORRECTION E 
FOR AUGNING CURSOR a 
OF RANGE TRACE WITH RT.U. 





FLEXIBLE DRIVE 
TO CURSOR OF 
RANGE. TRACE 











S Iv AND V. BEARING MECHANISM. Lane 
TO |} AND F.K.C.) 


BEARING HANDWHEEL DRIVING 
OUTSIDE POINTER AND 
BEARING TRANSMITTER. 












nue TRANSMISSION UNIT. MARK 
(WITH H.A.C.s, | 


DIRECTOR TRAINING 
RELATIVE BEARING SCALE MOTOR DRIVING CENTRAL fq 
POINTER. 


GYRO COMPASS MOTOR 
DRIVING COMPASS CARD. 





IVE_ FROM 
ING UP HANDLE. 








MAGSLIP ADJUSTING MAGSLIP POINTER: 


LINING UP HANDLE 


FOR COMPASS 
MOTOR. 





aes 





PLATE 6 


BEARING HANDWHEEL. 
DRIVING BEARING POINTER 
& BEARING TRANSMITTER. 






RANGE TRANSMISSION UNIT. MARK [v* 


BEARING MECHANISM 
(WITH H.A.CS.IV ONLY) 








PINION. DIRECTOR TRAINING. 











COMPASS BEARING 
CARD. POINTER. 













ILLUMINATION. 
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